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dose to mouse spermatogonia was said to yield about 0.5 x 10"7 recessive
mutations/rem/gene. The comparable figure for mouse oocytes was taken to
be zero, giving an average of 0.25 x 10"7. The spontaneous mutation rate
was estimated from human dominant and X chromosome-linked mutation
data to be in the range 0.5 x 10~6 to 0.5 x 10~5, giving the doubling
dose range of 20-200 rem. The figure of 20 rem was considered as being
probably too low after a rough minimum doubling dose was calculated from
the data then available from survivors in Hiroshima and Nagasaki.

BEIR III (NRC80)

Although BEIR III (NRC80) subscribed to the general principles
of BEIR I (NRC72), it disagreed with the calculation of the doubling
dose. Unlike BEIR I, which constructed a hybrid doubling dose based
on the induced mutation rate in mice and the spontaneous mutation rate
in humans, BEIR III chose to calculate a doubling dose for mice and
extrapolate it to humans. The stated objection to the BEIR I method was
that it mixed the induced rate of a set of mouse genes preselected for high
mutability with an estimate of a human spontaneous rate for more typical
genes. BEIR III took as an induced rate 6.6 x 10~8 mutations/locus/rem,
from mouse spermatogonia irradiated at 0.009 rem/minute and below. The
corresponding spontaneous rate was 7.5 x 10~6, giving a point estimate of
the doubling dose (for chronic radiation) of 114 rem. The committee then
doubled and halved this figure to arrive at a final range of 50-250 rem to
take into account uncertainties raised by the mouse oocyte data and the
data from atomic-bomb survivors in Japan.

Other Estimates Based on Mice

Abrahamson and Wolff's (Ab76) linear-quadratic analysis of the mouse
data lead to doubling dose estimates in the range of 43-131 rad. Analyses
of data from Russell (Ru77) and Russell and Kelly (Ru82a) on low-dose-
rate data in female and male mice, respectively, give a range of 99-160
rad. Finally, Denniston's (De82) analysis of the mouse data using the Lea
(1947) model Y = a + bD + cD2G yielded a point estimate of 109 rad.

The Japanese Data

In contrast to the doubling dose estimates in mice, those derived from
the human data have tended to be larger, sometimes by a factor of 3 or
more. For example, Schull et al. (Sc81) state:

In general, human exposure to radiation will not be acute and of the magnitude
experienced by the inhabitants of Hiroshima and Nagasaki, but either interrupted